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Faigle Algeba . , Faigle 6
.
2
$X=\{1,2, \ldots,n\}$ $X$ $2^{X}$ . ,
.
1( ). $\mathfrak{S}\subseteq 2^{X}$ $\emptyset$ $X$ (X, $\mathfrak{S}$) . $X$
$\mathfrak{S}$ .
$A,$ $B\in \mathfrak{S}$ $A\subsetneq B$ $A\subseteq C\subset B,$$C\in \mathfrak{S}\wedge$ $C=A$
$A$ $B$ , $B$ $A$ , $A\prec B$ $B\succ A$
. $A\subsetneq B$ .
2( ). (X, $\mathfrak{S}$ ) . $\wp=(C_{0}, C_{1}, \ldots,C_{m})$ , $Ci\in \mathfrak{S},i=0,$ $\ldots,m$
$\emptyset=C_{0}\prec C_{1}\prec\cdots\prec C_{m}=X$ V $\mathfrak{S}$ .
$(C0, C_{1}, \ldots, C_{m})$ $m$ . $\mathfrak{S}$ $m,$ $1\leq m\leq n$ ,4\sim (S)
.
3. $X=\{!, 2,3\}$ . $\mathfrak{S}:=\{\emptyset, \{1\}, \{2\}, \{3\}, \{1,2\}, X\}$ $\mathfrak{S}$
$\wp_{1^{;=}}(\emptyset,\{1\},\{1,2\},X),$ $\Psi_{2}$ $:=(\emptyset, \{2\},\{1,2\},X),$ $\Psi_{3}$ $:=(\emptyset,\{S\},X)$
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3 ’(S) $=\{\wp_{3}\}_{*}\chi_{3}(\mathfrak{S})=\{\varphi_{1}, \varphi_{2}\}$ ( 1). , $2^{X}$ $n!$
$n$ , $|\ovalbox{\tt\small REJECT}_{n}(2^{X})|=n!$ . $X=\{1,2,3\}$ $2^{X}$
$(\emptyset, \{1\}, \{1,2\},X),$ $(\emptyset, \{1\}, \{1,3\},X),$ $(\emptyset,\{2\}, \{1,2\},X)$ ,
$(\emptyset, \{2\}, \{2,3\},X),$ $(\emptyset, \{3\}, \{1,3\},X),$ $(\phi, \{3\}, \{2,3\},X)$
6 , 3 .
4( ). (X, $\mathfrak{S}$) . $E,F\in \mathfrak{S}$ , $E\subseteq F$ $E\supsetneq F$
, (X, $\mathfrak{S}$) .
3 7
1:
5( ). (X, $\dot{\mathfrak{S}}$) . $E\in \mathfrak{S}$ , $y\in\cdot k(\mathfrak{S})$
$E\in$ , $(X, \mathfrak{S})$ .
6. 3 (X, $\mathfrak{S}$ ) . {3} 3
.
7. $n$ . $(\{1,2,3,4\},$ $\{\emptyset,$ $\{1\},$ $\{3\}$ ,
{1, 2}, {3, 4}, {1, 2, 3}, {2, 3, 4}, {1, 2, 3,4}}) 4 3 $(\emptyset,$ $\{3\}$ ,
{1, 2, 3}, {1, 2, 3, 4}) ( 1).
8( ). (X, $\mathfrak{S}$ ) . $v:\mathfrak{S}arrow R$ $v(\emptyset)=0$ , $v$
.
3




. Shapley $(X, 2^{X})$
. .
9( ). $v$ (X, $2^{X}$ ) . $v$ $\Phi s(v)=(\phi_{S}^{1}(v), \ldots, \phi_{S}^{n}(v))$
\in I .
(S) $\phi_{S}^{i}(v)$
$:= \sum_{E\subseteq x\backslash \{i\}}\gamma_{|E|}^{n}(v(E\cup\{i\})-v(E)),$
$i=1,$ $\ldots,n$ ,




2( ). $E\subset X\backslash \{i\}$ $v(E\cup\{i\})=v(E)$
, $\phi^{i}(v)=0$ .
3( ). $E\subseteq X\backslash (\{i\}\cup\{j\})$ $v(S\cup\{i\})=v(S\cup\{j\})$ ,
$\phi^{i}(v)=\dot{\psi}(v)$ .
4( ). $v_{1},v_{2}$ , $i$ $\phi^{i}(v\iota+v_{2})=\phi^{i}(v_{1})+\phi^{i}(v_{2})$ .
4 , .
.
10. $v$ (X, $2^{X}$ ) .. 1, 2, 3, 4 $\Phi(v)=$
$\{\phi^{1}(v), \ldots , \phi^{n}(v)\}$ (S) .
, .
11. $v$ (X, $2^{X}$ ) , $i\in X$ . $v$
, $\varphi\in.\ovalbox{\tt\small REJECT}_{n}(2^{X})$ , $E\in\Psi$ ,
$\phi_{S}^{i}(v)=\frac{1}{|\mathscr{M}_{n}(2^{X})|}\sum_{\Psi\in X_{\hslash}(2^{X})}(v(*\cup\{i\})-v(*))$




$L_{1},$ $\ldots,L_{k}$ , $L_{i}:=\{\ell_{i,1}, \ldots,l_{i,n(i)}\},$ $j\neq k$ $\ell\iota_{\dot{\theta}}\leq\ell_{t,k}$ ,
$L_{1}\cross\cdots\cross L_{k}$ $v(\ell_{1,1},\ell_{2,1}, 1\ell_{k,1})=0$ $v$ .
Faigle Kern ,
( 10 ).
12 (Faigle Kern , FK- ). $v$ (X, $\mathfrak{S}$)
. $v$ $\Phi(v)=(\phi^{1}(v), \ldots,\phi^{n}(v))\in R^{n}$ .
(FK) $\phi_{FK}^{1}(v)$ $:= \frac{1}{|d(\mathfrak{S})|}\sum_{t\in A(\mathfrak{S})}(v(k\cup\{i\})-v(*)),i=1,$ $\ldots,n$ ,
$i\not\in E$ $E\cup\{i\}\in$ $\in.d_{n}(\mathfrak{S})$ .
$v$ (X, $\mathfrak{S}$) , (X, $\mathfrak{S},$ $v$) . $\Sigma_{\mathfrak{n}}$ $X:=$
$\{1,2, \ldots,n\}$ , $\Delta_{\mathfrak{S}}$ (X, $\mathfrak{S}$ ) . $\Phi$ $\Delta:=$
$\bigcup_{n=1}^{\infty}\bigcup_{\mathfrak{S}\in z_{n}^{\Delta}\Leftrightarrow\sim}$ $\Phi$ $\Delta$ $R^{n}$ . $\Phi(X$, 6,
, $\Phi(v)$ .
, .
13 ( ). $v$ (X, $\mathfrak{S}$) . $v$ $\mathfrak{S}^{d}:=\{E^{c}\in$
$2^{X}|E\in \mathfrak{S}\}$ . $E\in \mathfrak{S}^{d}$ $v^{d}(E):=1-v(E^{c})$ ,
$E^{c}:=X\backslash E$ .
14 ( ). $v$ (X, $\mathfrak{S}$ ) , $\pi$ $X$ . $v$ $\pi$
$\pi(\mathfrak{S}):=\{\pi(E)\in 2^{X}|E\in \mathfrak{S}\}$ . $\pi\circ v(E):=v(\pi^{-1}(E))$ .
2 ( $\{\emptyset,$ $\{1\},$ $\{1,2\}\}$) 2, 2 $v^{2}$
. $v^{2}$ $(0, s,t)$ .
$2:=\{\emptyset, \{1\}, \{1,2\}\}$ ,
15($v^{2}$ ). $v$ (X, $\mathfrak{S}$ ), $\mathfrak{S}:=\{C_{0}, \ldots, C_{n}\},$ $C_{i-1}\prec C_{i},$ $i=1,$ $\ldots,n$,
. . $v^{2}:=(0, s, t),$ $t\neq 0$ 2 . $C_{k}\in \mathfrak{S}$
, $v^{C_{k}}$ $C_{k}$ $v^{2}$ $v$ , $(X^{C_{k}}, \mathfrak{S}^{C_{k}})$
$v^{C_{h}}(E)$ $:=\{\begin{array}{ll}v(C_{j}), E=C_{j},j<k \text{ }v(C_{k-1})+\frac{u}{t}\cdot(v(C_{k})-v(C_{k-1})), E=C_{k}’ \text{ }v(C_{j-1}), E=C_{j}’,j>k \text{ },\end{array}$ (1)
$\{i_{k}\}=C_{k}\backslash C_{k-1},i_{k}’\neq i_{k}’’,$ $(X\backslash \{i_{k}\})\cap\{i_{k}’,i_{k}’’\}=\emptyset,X^{C_{k}}:=(X\backslash \{i_{k}\})\cup\{i_{k}’,i_{k}’’\}$ ,




, $v$ $v^{d}$ (X, $\mathfrak{S}$ , $(X, \mathfrak{S}, v)^{d}:=(X, \mathfrak{S}^{d},v^{d})$
, $v$ $\pi\circ v$ (X, $\mathfrak{S},v$) $(X, 6, v)^{\pi}$ :=(X,\pi (e),\pi
109
, $(0, s, t),$ $t\neq 0$ $v$ $(\{1,2\}, 2, (0, s, t))$ (X, $\mathfrak{S},$ $v$)
$(X, \mathfrak{S}, v)^{C_{k}}$ $:=(X^{C_{h}}, 6^{\vee C_{k}}, v^{C_{k}})$ .
5( ). 2 $(0,u,t)$ , $\phi^{1}(0, u,t)$ $u$
.
6($v^{2}$ ). 2 $(0, u, t)$ , $\phi^{1}(0, s,t)+\phi^{2}(0, s,t)=$
$v(X)=t$ .
7($v^{2}$ ). 2 $(0, s,t)$ , $\Phi(0, s, t)=\Phi(O, \epsilon, t)^{d}$
.
8 ( ). (X, $\mathfrak{S}$ ) , 6 $:=\{C_{0}, \ldots,C_{n}\},$ $C_{i-1}$
$\prec Ci,$ $i=1,$ $\ldots,n$ . (X, $\mathfrak{S}$ ) $v$ , 2 $(0, s, t),t\neq 0$ ,
$\mathfrak{S}$ $C_{k}$ . $v^{C_{k}}$ $v$ , $\phi^{i_{k}’}(v^{C_{k}})=$
$\phi^{i_{k}}(v)\cdot\phi^{1}(0, s,t)/t,$ $\phi^{*’’}k(v^{C_{k}})=\phi^{:_{k}}(v)\cdot\phi^{2}(0, \epsilon,t)/t$ $i\neq i_{k}’,i_{k}’’$ $\phi^{:}(v^{C_{k}})=\phi^{i}(v)$ ,
$\{i_{k}\}$ $:=C_{k}\backslash C_{k-1}$ .
9( ). (X, $\mathfrak{S}$ ), $(X, \mathfrak{S}_{1}),$ $(X, \mathfrak{S}_{2})$ .1(61)\cup M(S2) $=\mathscr{M}(\mathfrak{S}),$ $\mathscr{M}(\mathfrak{S}_{1})\cap \mathscr{M}(\mathfrak{S}_{2})=\emptyset$
$v$
$\mathfrak{S}$ . $\alpha\in$] $0,1$ [ , $j=1,$ $\ldots,n$
$\phi^{i}(v)=\alpha\phi^{i}(v|_{6_{1}})+(1-\alpha)\phi^{i}(v|_{0_{2}^{\vee}})$ .
10 ( ). $v$ (X, $6^{\vee}$ ) . $\pi(\mathfrak{S})=\mathfrak{S}$
$X$ $\pi$ $\phi^{1}(v)=\phi^{\pi(i)}(\pi\circ v),$ $i=1,$ $\ldots,$ $n$ .
16. $X=\{1,2, \ldots,n\},n\geq 2$ , $v$ (X, $\mathfrak{S}$) .





17 ( ). (X, $\mathfrak{S}$ ) . $\mathfrak{S}$
1. $E\in \mathfrak{S}\backslash \emptyset$ , $E\backslash \{i\}\in \mathfrak{S}$ $i\in E$
2. $E,F\in \mathfrak{S}$ $E\cup F\in \mathfrak{S}$
.
(X, $\mathfrak{S}$) .
18. $(\{1,2,3\}, \{1, \{1\}, \{3\}, \{1,2\}, \{1,3\}, \{2,3\}\})$ .
110
19. $(\{1,2,3\}, \{\emptyset, \{1\}, \{2\}, \{3\}, \{1,2\}, \{2,3\}\})$ .
, $\{1\}\cup\{3\}$ .
20 (Algeba . A- ). $v$ (X, S)




$v_{\mathfrak{S}}(E):=v(int_{\mathfrak{S}}(E))$ $E\in \mathfrak{S}$ $int_{\mathfrak{S}}(E):=\bigcup_{F\subseteq B,F\in 6}F\in \mathfrak{S}$.
,
, Algeba , FK-
. Algeba 1,4 11,12,13,14
.
11 ( ). $i\in X$ . $i$ $i\in\dot{P}(\mathfrak{S})$
$\phi^{i}(v)=0$ . , $P^{i}( \mathfrak{S}):=\bigcup_{E\in A_{i}(6)}E,$ $A_{i}(\mathfrak{S}):=\{E\in \mathfrak{S}|E\backslash \{i\}\in \mathfrak{S}\}$.
12 ( ). $i\in X$ . $E\subseteq X\backslash \{i\}$ $v(E)=0$
, $j\in X\backslash \{i\}$ $\phi^{i}(v)\leq\dot{\psi}(v)$ .
13 ( ). $i\in X$ . $i\in P_{j}(\mathfrak{S})$ $\phi^{i}(v)\leq\dot{\psi}(v)$ .
, $P_{j}(\mathfrak{S})$ $:= \bigcap_{E\in A_{j}(6)}E$ .




21 ([1].). $X=\{1,2, \ldots,n\},$ $n\geq 2$ , $v$ $(X, \mathfrak{S})$





FK- 5 , 7
. 6 1 , 10 4
. 8 $i\in X$ ,
$i$ , $i’$ $i”$ , $(\emptyset, \{i’\}, \{i’,i’’\})$
$v^{2}$ . $i’,i”$ $i$
111
$v^{2}$ , $i’,i”$
, . 9 .
9 FK- .
, 7 , FK-
. , A-
. 10 3 .
A- , 1, 4 .




13 A- . 13 ,
, .
, 12, 13 , FK-
. , 12 $(X, 2^{X})$ ,
, (X, $\mathfrak{S}$), $\mathfrak{S}\subsetneq 2^{X}$ . ,
$(\{1,2,3\}, \{\emptyset, \{1\}, \{2\}, \{1,2\}, \{1,2,3\}\})$ , $v(\emptyset)=0,v(\{1\})=0.01,v(\{2\})=$
$0,$ $v(\{1,2\})=0.01,v(\{1,2,3\})=1$ , 1 ,
1 3 , . 13 $v$
(X, $2^{X}$ ) $P_{j}(2^{X})=\{j\}$ , .
A- . 18
19 (
, convex geometry ) FK-
. , , 21 .
, A- , FK-
. FK- , 9 ,
, 1,2,3,4 .
.
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